Effect of endotoxin to differentially affect cytochrome P-450 monooxygenase activities of untreated rats and animals induced with phenobarbital or 3-methylcholanthrene.
The effect of endotoxin in decreasing the cytochrome P-450-dependent metabolism of aniline, aminopyrine and ethoxycoumarin was examined in untreated rats, and in rats pretreated with either phenobarbital or 3-methylcholanthrene. Ethoxycoumarin metabolism was determined at two substrate concentrations (5 microM and 500 microM) to determine the effect of endotoxin on the high and low affinity enzyme activities. In untreated animals, endotoxin depressed both aniline and ethoxycoumarin metabolism by the high and low affinity enzymes by approximately 70%, but aminopyrine was decreased by only 47%. In phenobarbital pretreated rats, endotoxin decreased enzyme activities less than in untreated animals. Aniline metabolism and low affinity ethoxycoumarin metabolism were decreased by only 24%, and aminopyrine metabolism was decreased by 35%. The high affinity ethoxycoumarin metabolism was least affected, being decreased by only 12%. In 3-methycholanthrene pretreated rats, aniline and ethoxycoumarin (500 microM) metabolism were decreased by approximately 45%, but aminopyrine metabolism was only decreased by 20%. In these animals, endotoxin did not significantly affect the activity of ethoxycoumarin metabolism assayed with the low substrate concentration. Endotoxin decreased total cytochrome P-450 level of untreated rats by 32%, of phenobarbital pretreated rats by 39%, and in 3-methylcholanthrene pretreated animals the decrease was only 21%. Heme oxygenase activity of untreated animals was induced most by endotoxin administration and least in phenobarbital treated rats. The data suggest that endotoxin may differentially affect the various isozymes of cytochrome P-450 associated with the metabolism of aniline, aminopyrine and ethoxycoumarin. The results also suggest that the isozymes associated with these activities in untreated, phenobarbital or 3-methylcholanthrene pretreated rats may differ in their sensitivity to the effect of endotoxin.